Transport of phosphate in membrane vesicles from mouse fibroblasts transformed by simian virus 40.
Membrane vesicles were prepared from mouse fibroblasts transformed by SV40 virus (SV3T3). Following disruption of the cells by nitrogen cavitation, the membrane vesicles were obtained by differential centrifugation. As measured by enzyme markers, they consist mainly of membrane from the plasma membrane and smooth and rough endoplasmic reticulum. The vesicles transport Pi by two separate, mediated systems: one is independent of Na+, and the other is secondary active transport driven by a Na+ gradient. Electrical and chemical energy can be provided by a Na+ gradient to drive the concentrative uptake of Pi by the vesicles, one or both forces being used to energize transport. Evidence is provided that both the electrical and chemical potentials produced by the asymmetric distribution of Na+ across the membrane of SV3T3 membrane vesicles are utilized to concentrate phosphate in the vesicles. Phosphate transport by the vesicles cannot be accounted for by a small contamination of this fraction with mitochondria (1 to 4%). The Pi transport properties of the membrane vesicles differ from those of the fraction enriched in mitochondria in the following respects: their kinetic properties, and their responses to a Na+ gradient, N-ethylmaleimide, mersalyl, and succinate/acetate. However, the membrane vesicles share some properties of Pi transport with mitochondria. Cyanide, azide, oligomycin, 2,4-dinitrophenol, and carbonyl cyanide m-cholophenylhydrazone, inhibitors of Pi transport by mitochondria, also inhibit membrane vesicle, Pi transport. The vesicles retain all the features of Pi transport by SV3T3 cells that have been examined. They provide a simplified system for a determination of the details of the mechanism of Pi transport under conditions where transport is dissociated from intracellular reactions and in the presence of a defined electrochemical driving force.